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(54) PATTERNED SUSCEPTOR FOR REDUCING ELECTROSTATIC FORCE 

(57)Abstract: 

PURPOSE: To prevent a wafer from becoming out of 
position by a method, wherein a susceptor with a nearly 
flat plate whose top surface contains a pattern 
composed of high regions and low regions. 
CONSTITUTION: High regions and low regions are 
formed of circularly patterned waves, wherein the waves 
are similar to a wave form appearing to emanate from 
the center of a susceptor 65. The crests of the waves 
serve as an imaginary plane for supporting a wafer. The 
surface of the wafer is set separate from that of the 
susceptor 65, whereby the troughs of the waves behave 
as the recesses of a pattern with dimples, and an 
average space between the susceptor 65 and the wafer 
is enhanced. A susceptor member is rotated on a lathe, 
whereby a wavy pattern can be easily engraved on the 
surface of the susceptor member. Furthermore, the area 
ratio of the high regions of the susceptor to the surface 
of the susceptor which faces a wafer is set substantially 
down to 50% or below, whereby the susceptor is 
lessened in electrostatic adhesion. 
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^ffi+©«W;:j;-,r^$*i^#*ifS^ (&»£) * 
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1 

[#f*it*©4SB] 
Stsmg&mm (topsurface ) «rWT SB&spffi&^U- 

s»iaM±?$*]M©jf§# . miE?' U — h © afrigTBgB 

(collectively) fflfiKr^. «S*3^fTSA: 
[IM3S2 3 7*hi^>^tcJ;orfiaA^-> 10 

■r&fc«>©£ig. 

[ macs 4 ] siriesMffia^OTia^s^Ma© 3 o % 

So 

& <£ "5 CCM^. & PIBO&B; * $ - > <t u -> x t, > & m<£>ih 

(crests of waves ) £SA,-Cl>£. W^ra 1 fafc©S 

[fflWOI 6 ] 7*7 X-=7i»3^{t^sS# ( pi asma enhan 
ced chemical vapordeposi tion ) SS^^S^-SS&S 

+ *$u-c. 
— h (qas distribution plate) £. 

*££{t*r*>»3. 30 

v t Sflieif -fe 7- $ t ©fHj&c ^ x-v-^^x-r astern 

Xfgl&!xl£;$J©*kJ?K$) (product of qas constituent r 
eactants) -CSSS<1, 

B?iait-fe^3?«, f&^m®<D±jftc. m^mwfrttz 

[183*818 ] it^mmmmiL (chemical milling) IC 
»HUia^SaJiCCff^3txS. ft*^6IBIS©^7XvJf 50 
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2 

«Sfffl©5 0 96«T©«ttW»"«WlW«:«»l/r(r» 

1] Huiasi4MS^B>ife^astiD»©3o 
[ftsfcii 1 2 ] mriewc^^. *'ii\*>6)A*io-c 

l> £ <£ 5 ft jl* Z>Vm<DWt>>* £ - > £ & j£© 

iu*^-ct»s. ft^6iatg©77X-7ts^{b^ 

[ft#Jgl4] i»ia-'<*->** > ««**SSf £C£ 
^>7*JU (dimples ) £rdx£. IfsfclS 1 313*8©^ 

ft^<ir->T^(l3h-Cl»&. nN»91 4taig©^a» 
HytaSffii-?-©3^^<t©ra©@#^ (sticking fore . 

e) cccfcorsa-r^^^ >7-<t. 

1 8 ] S5iSB«;fr*ffiSft3ttS/c«>«:5U © 

W^I^P^IiEgtX (effective average distance X) #tf 

Asns. w^gi 7iaig©s«t^©^jf*<!:©r H i© 

[0001] 

ccfcws^jsftsffi^^-rs©^^?^*^^^ x 

*;U£fc{J-?r-fe:/2©S|ffiH!r&ia (surface preparatio 
n ) W^tOt&S. 
[0002] 
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ass* x**>^ mm) . 

3^ 0 x^terSS (elevated tanperatures ) &C3 6 
3ti; *fcfiW*«WK:*>3 63tia. HI CCttASKv 
fc«J«* + >/*2 0#5*3jhTl>&. ^E^U-F 
3 3lt BflafflffiSr* (anochzed) 7Jl^ -0 AtW *fe 
7^2 7CCj:oT^#3tt/c^x^3 5©^CC^fX*W 
< o U- h 3 3 CCK£»jratttt^£te3 

ft. *©«*fc±oT#x«:/^X^i3ftSo i^-fe^ io 

[00031 WW, 9*^±(C«W1»*£J«3**C 

#13^ * >^>'cd^^^>oh3:^ x ^mm? + 

jiSnftSOfittSfoft* (handle) <t€K C<7)H#^ 

ras*?i#ec-r«j#gtt^*o, *fcra«*?i*it§ ' 20 

[0 004] ^x^i^ffl^-fe^^<t6DIB<D^$l^ 

mm&T >\< s - ^ AK-^-fe ^ * ©jtffiicfc » 4 &§®&3 

^iit-fe^^icDHOH^^. 3>^>if<DjE3K:J: 

[0 00 5] ^*^a^-fe^^ffl©»«5l* (B* 30 
l^©&3*£M£>i±P^^ (dielectric constan 

t ) icjEttfflL. ti&2K<D3mm<D9m. rtxto^ 
[0006] zomm&fflmiz. iiwi2^?n 

rttC7nStlTC^ 0 W&tDVV V? jlsij (lift finqe 
rs) 2 4 (®S4*) « % ^-fey^2 7CD^jaSP3a< «C 
3bh x )V rfcf>*— ^ (liftpin holes) 3 0 ^rMil"r 
4«fc5K:ES3*vCl>S. 'JxA^I^TL/ci 40 
«\ y? hv a >mzv*»i^? s 4X&j\'<D±3jtct$ 

[0 00 7 ] SfcfflteiE^Sftfctf* »;^h7^>^i-y- 
If^^CDT&f) Cc<fcoT. y? r ?^> 

»iLS. ^x^3 5^^±tfr^-fe^^2 7 0^S^ 
&#«3#*fctf>lCtt. r>x^3 5£-y-fe:/#2 7CC3I 50 
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± % y^ h7^>#3W9*^(ctt*s*«**ia««^ 

LtttfSiifc&C^x^Ofcfo* (flexing ) &m^L 
«3^WCC^*^3 5*1fi2^2 7CCffiSp-r4H 

mti^tj^m^o mmtwmm*. 
[0008] maiBtt*^aiPFRi«8tt©«. bip**^ 

-fe^* <h(Dn<DIBPKRVtffl*WttfflK ( relati 
ve positioning) CCffiff L T 6 ^C*£o S^*t27* 

[0009] ■^■b^^3^6©'> x "©JKAtoPft* icflo 

}#*3±tf££#, ^r-?x^(DJSffi (underside ) iCfe 
t^'J7 hfig (lift locations) r^x^iJgfcSU 
^n^6V^ 4>*S<D l )y WAZfr (lifting cy 
cle ) dDfBL EJ&y? FfigrSM**tJ#-T-So 
[0010] JSffijW^SfSC 4 i . ^ x/\©/c*>#tt> 
y ^ h7 ^ >#£fcb£tL *4l>«tf x^<Dj£g|ttcfe 

(restoring momentum) ^i. S 2 iCTn^^l-S ^ ^^^3 5 
CDJ:^^. -)xA^ij7F7^>^^l (unweigh 

*> 0 flB»ft»^{ctt. fuia«7caiiaj«. -^^^f 

^$nri^) 0 J :^^^-e(D^fli (travel) CDfc'-# 

(uniform ) r*SiC>5Ci«&<. ^x^ 
i'J7h7^ >^iCDP^CCt6a&&c>'?tO (sliding ) « 

[0 0 1 1 ] 

[»W3W#ftL<fcS£-r*HW] Ctl^OttW (scenar 
ios ) 9*^Wlf-fe^**&^«SI!?S!c3nSt. 

^*^>©«*0©ffi^JRO f fiia (arrangemen 
t and registration) ^I^S„ COD^Ht*. Wf^ 
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U~K (blade ) CC <£ 5 C & *rC£T, HCC^ 

[0012] 9U66ftfc{iMi (registered pos 

itions) #»59x^f|rK:Kttt/TC)US9C&a t * 

[0013] 

tt. ^*^^^^^*^Ji©KB3tlfcJBtt (rais 
ed feature) tt s ^if* 1 ) ^^SO'^f ^ ^ ^ 

oilWoj^ttlMct. c©ciii, »ixa»*± 20 
JBxastt * # £ ©H «:* c > t ft^:©H#* *5-z-htc 

[0014] R*^tt*WT4W«OiHBEb^*->* 

4>3ttS. 

[0015] ^conttasacctei^rtt, f-f>^< 

X. fcT- YrfvttZstf (bead blasting )\ 7 4- r X 

[0016] JNoXfflBtfttti:; iKi>fftt£fi<r>«tt 
& 0 c©Jft©0itt. . £*^*^J#USS<Kffl¥B«&JiS 

[0017] 

•>*^*»^^*A2 7©**t©BoWHIIB* 

ti*3#& 0 lUMftsstwi mwmmfrTK^ 50 
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[00 18] »8B->*^iS5*kLrc»*afKW^«i«0 

«B«K:»r*iec^««oBW©«^B, ffi3fcttiB«c*5 

3§ (in certain configurations ) "CB2%*"CS63 
[0019] K«*i^-CC^LI»^4C4»i:«* 

* ^> « cc *$ w 4 ias^isa^iftgo^iBcc <fc z> mm 

(fracture) ©aJtett*«6"r <fc 5StS <"**'\) 33* 

[0020] »)»B»*«*ia;«:^3c>i. J»«9ftj»e 

^C^Sjg^JCt^ll (differential thermal induced str 
ess ) £flnx v feot, ^x^fcffi^-rSKtiJ&s&S. 

ig(c v ^cc^»t»BSrffiie->x^&SMLr*ox 

[0 02 1 ] '^x^t^y-f X5f^t<OIB©«H15IA 

[0 02 2] 
[ttl ] 

F ^V 2 . G 0 .Ar . A 
2x 2 

[0 02 3 ] CCt, F«?Wr»0. VB1E, £ 0 
ttSSSWI (free space) kttJt8t«* % A 

[0024] H#CCH06-r4»«3l*«, 2oo]WL 
fcSIBffflCDffiBi (x )-(D2*tCieJt«"rSO-C, 
t^^^ACora^HBiiffiSiOO.OOl -f>^ (0.025m 
m ) ^60.0025-T>^ (0.06mm) (2.5 fg) ^"C^A3 

fflB84o.ooi >f >^^6o.oo4 -f>?- (o.imm ) ^rt@ 

[0 02 5 ] ttc. ECC»*.U<«. '^;x/^i^f : ^X 

Die «jiB^^^^*^±<o8i«*w©aB»*i»*-r* 
ciiCctoTpfB^x^ifiufa^^^x^^ <z>a»«et^ 



[0026] »C©^-*->#*-»-fe^5r©**«r». 

[0027JH3K, IBfrJgfM >^V##^'*->1t 10 
■fe^^4 045lytliS 4 tm>:/;U (dimple) 5 OS 

tfH 6 cc^£*ir iEOrJB^-f >^Mi, 

»)AK («tfffl5l«Sftfc6061-T6 #9T£(ylO tMz:/* 

r B J tt. fal 6#<DW>* (0.063 -r&to 

vrEWSftfti^-f >^HH©E« Taj IKI 1 6# 
<£>3^>f (0.188 -f>?\ T&fc>^4.76mm) ~C&£o 

^fffi r B J CC^o rSufB-r ^>^;l/5 OCDUgP^as (ed 
qe) CCteW4ftSP5 4 ft8&WttC»±, 

/c5B5> (machined piece) +#$C*Stt4L (annea 
1) 3n, «en^69fe (abrasive) BMfc7Vl/5^A 
3W»C#f*W6tl. **i*^P»««Lffl»Ra = 40~6aoa 30 

oft±w«eacc*s w 5 (DiEmm^r a > 

(square top dimpled plateau) Wt. 06CCt^ 

[0028] lUKfW >^JKDHiZMi«tt. 0.0005^ > 
f (0.013mm ) (£l¥§t£M£§fflftr^0.0025Of (0. 
064mn ) <DM£ TDj ttIi)l]I^hS 0 

[0 02 9]flrESB<O'**~>tt, WB**«#Ct .Cab 
rasive blasting ) , it^HJffg. W>¥t-Wi%3 (electro po 

lishinq ) . *s<,*«, ctih(Dm^^msm^m 

SNtttf (knurling) (stamping) &tcfcoT&f# 

£>n& 0 so 
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[0 0 3 0 ] C<DE#ff^*->4 4te, 'j7Fe>* 
-;U4 2a, 42b, 42c, 42 dRO'^SP^ 
"TtttofcRSSS (ledge ) 4 5 ttJ*D^Hf*««»ri> 
S. h e>*-;l> (itSJKJO.313 

^7.95rrm> B, £Z&£ (datum ) fr6^tt<cRENS£K 

[0 0 3 1 ] *»7^>l/4 5«, f^^5 0O$ 
ffi(D±^C^0.030 Of (0.76ffrn) ®cTt**9* i*S 
5^0.055 -f>f (l.4mm ) <£>J^:7^>^ (perimeter fl 

934 -f>f (201.5mm ) C7>F*3@£rflT£o U^^Sfcfr 

ASO'T-^ (electrical ground ) $ i^ri > 

(2 8) StflMz:/*^7-A2 2;fr6B 1 Cc^£n 

[0032] ssnB?** y7Jl><DrtZ->tt$y-te7'2 

%m\*, IEfiJ&'*$->?4 >7)]stf%y-b7Z (squa 
re pattern dimpled susceptor) (tCH*XmjiSiLtci><D 

5 4^6^ffiTS-acDR^f r ^ >y;U6 0*^on» 

[0 0 3 3] 07, 08&tfB9T?^3ft*«St?tt, 
^ffi TEJ W0.060 (l.52rrm) , ^ TFj «0. 

030 -Y >f (0.76mm) -eL/r^}"^ TDj ^0.0025-Y >f 

(0.06nm) T^>^ 0 A^^^ -Y > — -fe 

a,56b,5 6c,5 6d SW-T*. *««?V> 
- >1f -fe 5 4 mT^U ItiEJH&f*-* > ^ 

[0 03 4] 07, m8R&m9l£jjk2tltc*b<D±m{&. 

oilrB, ^fffi r E j ^o.oso «Y>f (1.27mm) , 

ffi TFJ «0.010 (0.25mm) f"Dj 

O.0O25-f>f (0.06mm) <h&& 0 A >-?)W*ft 
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>tt # 1M2 :/ * ecw i, r ^^</c 6 <d <fc m®i b ft y 7 h 7 
«a*Mcca*ur^-rj:9«:«jEsnsirn«, f@ 

%<Dth yf)\y(D±^%f^"f ^ >7)VT3<Dffln (openin 
[0 035] #«H#**fii*S-tfS©CCfflt>6tlSJJ8 

bb*>6je# o r c J: ^ tern* & vm<owg&rt * - >© 

<5.92rrm) ( f"Hj ) ^**Qte*tU ^60j* 
rO?R©ffitB F D J 0025-/ >^ (0.06mm) t? 

fcj:^9 0*f lCDtbi^c^o C<DC£«. H10 

[0036] 2 0 0lllra'J*>^*^affl■rsfca6<D^^•b^ p ^ 

(204.55mm) T'&£ 0 U"fe^#CD/?£ ( THj > tt, #J 
0.233-/>^ (5.92mm) 0 , 7 5 > ^ 7 2 
•fe^^CD^®^6$\J0.040 -/>?* <1.02mm) ( TGj ) 
S^rii*. j»3P^^>^7 2 0rtStt. &J7.936 Y> 
^ (201.57rrm) V&K) . *<DrtfflJ«ffi-C« 1 5° <D«S4 

uri^ (ffil4«H9 0cB^£ftri>;ta>) o mile 

SWDllj (crests) tt. ^xyN^S^tiWSiRSlTffiCcSI 

WStiro*. c©*jft-c«, « r i j R±moffiHis 
tfili rj j ia±m©HiWi*jcc5«— sr\ ^o.59Y> 

* (15mm) -C#>£o tljS^Offi^¥S (radius) fc. 

Ell lr^StiiiTffi tkj «:<tor»3ii4J:5Ccs 

«— 5TC*£. CCD^£ r K J tt. #38.703 >f>^ (22 
1.06mm) T&& 0 — ^fe^tt^^tt&frCCa&T&CiD 

j:$tctt*^&*lttr*itf* ?K<Diljo^-ffi(c3ti>riJj 

HI©-dtt©*^tC^Ll^J!£4*DScCi (Runninq such 
radiuses smoothly transitioning one into the does 
not yield a trough bottom to wave crest dimension 
equal to one-half the crest to crest ("K") dimens 

ion ) . *<Dtc&>. ^mom^^mm^it^^m^ 
imz-btiz. wsskdiug 3«, m7.si3j>* (19 

8.45mm) (D!$r^##^g>6*lT l><5 (terminate ) <D 
&C*fU -9-fe^*<3!>**aPCC*fc3!fC^«, 0.143 -/ > 
(3.63mm) (HI 0 tCfat^T f"|_ J ) <D®T?^J? 

[0 03 7] U"fe:/£6 5tt, 4001)7 

-ecD^%<D2 0/cC^ (67a,67b ) Ml 0 
tc^snrc^o c4-i6<9*-;W£> mi£<DV7b7<< 

[0038] U-<k7$ 6 5 B % *(D»ffii:<D*5feK:(a« 
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o.7oo -Y>*©aa«rwt4) a*. HUtcttvawtw 

(HI 0S:Jlfc4«^^Q2E«J) . ^tCfott 

;U (MSP) 7 0(t 1Hz:/*6 5<OWffikKft«br*j 
&S*HS2l$7 0tt, #J0.15-f>* (3.81nm) CDS 3 

[0 03 9 ] 01 2«. a»^>->W*1f-fe^**IB 

r'Dj B, 0.0025^>^ (0.06mm) T*£ 0 Ctlfc 
*teHl 0<bH««C fc «©»B:#lftl©Jt*«IKSS*Tt: 
^^>^ffSJCDlij7 8^J. 8.7033>f>^ (221.06mm) 

©S« v S7.233 (183.46am) ( Tp j ) CD(4g 

< %i<D&mmmz. miz&commcnm? z> & r*«s . 70 

33>T>^ (221.06mm) "C^^ c C©S(DJSaJ^6 rpj 
TOJ CCS9*J-**-C«153.53.-f >^ (3899.66mm ) <D 

745 (120.52mm) ( TOj ) <D»KCEB3 JrCl> 

TOJ tC*Jl>r58.833-Y>^ (I494.36rrm ) (DftS^S 
30 3.211 (81.56mm ) ^JS^CWT %>^W&<T>'& 

tnj tc*jt>r±^^rsjc^cBaM(cs«-r^ 0 com 

*IoIl^lHM(DiK<0}BttB. 58.833-f>^ (1494.36mm 
<o C<Dl&<Dj&VilX, Si. 677 -T>^ (42.60mm ) <DWi 

rtf#, "9-fe^ , *©»t , A*6iia0.143 (3.63m 

m) rLj <Dffl«cc*w&s©fi»'r»lSl/r(r^. 
[0040] coflNftR* 3:1 -c^^nm^-ecofflM 

Wi^rlSMT * C £ (c J: r> 3 ti ^> e 
[0 04 1 ] *#BWrtt, 4#Mfe«*«*cHl/T8ttWL/ 
50 *3«*r**itf. *^©W»SCJf»W«*©l5 
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7 ffl5<Dj£*ei*5*-r. 

[01 0 ] *^cCcfeS^-fe^^O»rS0"C*9, 

im 1 1 1 12 1 0<D$<D£<Dffl^£M (trough radius 

io [012] *»W«cJ:4i^-fe^><DKmH , r*0. V* 

*b«3* ft £ JMfc 0 If 5g 3 ti fc^t® /< £ - >£^T D 

2 0-jBl*t>^ 2 2-t-fe7^$1^7-A v 2 4 
•••';r7hr7Y>^ 2 7-**^ 2 8-^^ 3 0 

^:c;\ 4 O-IEfrfl^-f >7*Jl/;^->tt7^ t 4 
2-y7ht>*-;k 4 4-7 x -f > <dr — > % 4 

20 5 6->j7h7y>^-ik GO-Rif^^ 
;k 6 3--JH4»iCbWS[lK 6 5 -IMs:/*, . 6 7 - V 
7h7^>^-;k 6 9-^7', 7 0-il*f^- 
;k 7 2->»»7^>^ 7 5-lf-fe^, 7 



ran [04] 




[0 04 2] 

[ESl]ffi3l®fB8C*j^t4DiJ:56, 6 

[i2] si omwfrtyw* ^m±tf<Dm&M:&&fK 

[S3] *&Wic£ZIEJiB^Z->? : <>y')l>m-V' 
[14] a3CC^3ti/ciE^f r ^>^U«^^^-> 
[05] B4fcS*Sft*IE:tf*f s -f >^W»^*-> 
[06] «C^»*ft<^*«ffl*l/fca©H5<OjE^r 
[07] ^BJ^cJ:67 4 xft^^->7 r ^>7-;H^^ 
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[012] 




94086, — — JU, 

-T^X 983-5 



7^ »;^7^*@, ^7>J7^;^7W 

94538, ^U^:>h, *«7>fh**? 
^ ^7 x A 39654 



